GTP-Dependent Formation of Multimeric G-Quadruplexes.
G-Quadruplexes are noncanonical nucleic acid structures made up of stacked guanosine tetrads connected by short loops. They are frequently used building blocks in synthetic biology and thought to play widespread biological roles. Multimerization can change the functional properties of G-quadruplexes, and understanding the factors that modulate this process remains an important goal. Here, we report the discovery of a novel mechanism by which the formation of multimeric G-quadruplexes can be controlled using GTP. We show that GTP likely inhibits multimer formation by becoming incorporated into a tetrad in the monomeric form of the structure and define the sequence requirements of G-quadruplexes that form GTP-dependent structures. These experiments provide new insights into the small molecule control of G-quadruplex multimerization. They also suggest possible roles for GTP-dependent multimeric G-quadruplexes in both synthetic and natural biological systems.